ABA-stacked trilayer graphene (TLG), as schematically shown in Fig. 1(a) , exhibits mirror reflection symmetry in structure. Its band structure, in the simplest approximation, consists of both the massless monolayer graphene (MLG)-like and massive bilayer graphene (BLG)-like bands, as shown in Fig. 1(b) . In the past few years, the ABA TLG has attracted much attention because that it is an ideal platform to explore broken-symmetry quantum Hall and many-body states [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Although many interesting broken-symmetry quantum Hall states and interaction-induced phenomena have been observed in transport measurements [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] , they are never being probed in scanning tunneling microscopy (STM) studies because of the difficulties in microscopically identifying the stacking order of the TLG and the limited spectroscopic resolution. In this work, we used the STM combined with high-magnetic field scanning tunneling spectroscopy (STS) measurement to identify the ABA TLG [18, 19] . This method allows us to identify the stacking order of the TLG at nanoscale. Moreover, we carried out STM and STS measurements at temperature T = 500 mK and in the presence of magnetic fields up to 15 T. The high-resolution of the spectra (3 ≈ 0.2 meV with the Boltzmann constant) enables us to probe previously inaccessible interesting electronic properties of the ABA TLG in our STM studies.
ABA-stacked trilayer graphene (TLG), as schematically shown in Fig. 1(a) , exhibits mirror reflection symmetry in structure. Its band structure, in the simplest approximation, consists of both the massless monolayer graphene (MLG)-like and massive bilayer graphene (BLG)-like bands, as shown in Fig. 1(b) . In the past few years, the ABA TLG has attracted much attention because that it is an ideal platform to explore broken-symmetry quantum Hall and many-body states [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Although many interesting broken-symmetry quantum Hall states and interaction-induced phenomena have been observed in transport measurements [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] , they are never being probed in scanning tunneling microscopy (STM) studies because of the difficulties in microscopically identifying the stacking order of the TLG and the limited spectroscopic resolution. In this work, we used the STM combined with high-magnetic field scanning tunneling spectroscopy (STS) measurement to identify the ABA TLG [18, 19] . This method allows us to identify the stacking order of the TLG at nanoscale. Moreover, we carried out STM and STS measurements at temperature T = 500 mK and in the presence of magnetic fields up to 15 T. The high-resolution of the spectra (3 ≈ 0.2 meV with the Boltzmann constant) enables us to probe previously inaccessible interesting electronic properties of the ABA TLG in our STM studies.
In the presence of a perpendicular magnetic field B, the ABA TLG is expected to exhibit rich Landau level (LL) evolution [1, 2, 6, [8] [9] [10] [11] [17] [18] [19] . The energies of LLs for massless Dirac fermions depend on the square root of the magnetic field √ , whereas for massive charge carriers they depend linearly on B. Therefore, the LLs from the (MLG)-like and (BLG)-like subbands in the ABA TLG should cross at some finite fields, resulting in accidental LL degeneracies at the crossing points (Fig. 1c, Fig. S2 and Fig. S3 of the Supplemental Material [20] ). The unique feature of the LLs is a compelling evidence to identify the ABA TLG in experiment. In our experiment, graphene multilayers were synthesized on Ni foils by using a facile ambient pressure chemical vapor deposition (CVD) method (more details are given in Methods and in Fig. S1 of the Supplemental Material [20] ). Figure 1d shows a representative STM image of the sample. In the studied region, the sample is uniform and free of defects.
Atomic-resolved STM image, as shown in inset of Fig. 1(d) , shows a triangular lattice, indicating Bernal-stacked nature of the studied region, which agrees with that of the ABA TLG [18, 19, [21] [22] [23] [24] [25] . Moreover, the electronic structure of the ABA TLG in the studied region is explicitly confirmed in our STS spectra. by the magnetic fields in our experiments. Such a homogenous and definite structure provides us an ideal platform to systematically study the sophisticated electronic structure of the ABA TLG. By comparing our experimental data ( Fig. 1(e) ) with the theoretical result ( Fig. 1(c) ), we can obtain all the Slonczewski-Weiss-McClure (SWMcC) parameters 0~5 , as illustrated in Fig. 1(a) . Here, the effective inversion symmetry and the degeneracy tends to be broken by next-nearest-layer coupling 2 and 5 . 3 introduces triangular warping and 4 contributes to electron-hole asymmetry of the bands [16] . The obtained SWMcC parameters 0~5 in our experiment are listed in Table 1 , which consist well with that deduced from transport measurements in previous studies. Such a result provides undoubted experimental evidence that the studied region is the ABA TLG.
According to the theoretical calculation ( Fig. 1(c) has been demonstrated via transport experiment [30] and STM measurement [31] .
Previously, transport experiment on graphene bilayer also observed effective mass renormalization of the massive Dirac fermions [32] .
The high-resolution of the STS spectra allows us to detect subtle splittings of the LLs, which are closely related to the broken-symmetry quantum Hall states in the ABA TLG.
In Fig. 4 In conclusion, we elaborately studied the detailed features of the electronic structure in the ABA TLG by using high-resolution STM measurements, which enable us to probe previously inaccessible interesting electronic properties of the ABA TLG. Both unexplored symmetry-broken quantum Hall states and interesting interaction-induced phenomena are observed in our experiment. These results provide insight into the exotic electronic behaviors in the ABA TLG. for B > 12 T. The blue dash line shows the calculated result in Fig. 1(c) .
